Normal flora: living vehicles for non-invasive protein drug delivery.
Feasibility to use probiotic bacteria as a living protein delivery system through oral route was assessed in vitro. Lactococcus lactis transformed with a plasmid to express and secret beta-lactamase was used to deliver beta-lactamase through Caco-2 monolayer, an intestine epithelium. Transport of beta-lactamase through Caco-2 monolayer was carried out in the transwells. The viability and integrity of the cell monolayers co-cultured with L. lactis was examined by trypan blue exclusion method and by measuring the transport of mannitol and propranolol as well as the transepithelial electrical resistance (TEER). Results show that it is feasible to use cell culture technique to evaluate the drug delivery by normal flora. The transport rate of beta-lactamase when delivered by L. lactis was 2.0 +/- 0.1 x 10(-2)h(-1) (n = 9) and through free solution form was 1.0 +/- 0.1 x 10(-2)h-1. When co-cultured with L. lactis, Caco-2 cell viability decreased to 98, 96, and 94% at 6, 8, and 10h, respectively. Transport of mannitol through Caco-2 cell monolayer was significantly increased and the transport of propranolol through Caco-2 cell monolayer was significantly decreased in the presence of L. lactis. Increase in the amount of protein delivered is probably due to the concentrate of the protein by L. lactis on the monolayer (absorption surface) and the opening of the tight junction of Caco-2 monolayer by L. lactis.